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Visualizing wound healing in fish
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+9 weeks +7 weeks +5 weeks +3 weeks
• Fresh
 
wound
• Bright
 
red blood
• Paler wound
• White wound
 
edge
• Coagulated
 
blood
still visible
• Wound
 
slightly
darker
• Wound
 
edge
starts contracting
• Wound
 
darker
 
still
• Dark wound
 
edge
• Vertical
 
contraction
of wound
• Wound
 
almost
 
closed
• Wide dark wound
 
edge
• Pale
 
center
• Wound
 
closed
• Dark spots at and
adjacent
 
to the
wound
 
site
• Dark blotch
covers wound
• Dark area
 
slightly
increased
• Fewer
 
dark spots
• Dark area
 
slightly
increased
• Dark area
 
slightly
paler
• Dark spots almost
gone
Chart: 
 
The 
 
wound area corresponds to the 
 
number of white pixels (x104) in the binary 
 
images 
 
on 
 
the 
 
right. 
 
As 
 
seen, 
 
there 
 
are 
 
some 
 
issues 
 
with 
 
the 
 
technique 
 
still 
 
to 
 
be 
 
addressed.
Image analysis
 
results
 
from a pilot experiment
 
on
 
carp
 
Cyprinus
 
carpio:
As a starting
 
point a circular
 
snake
 
with
 
a large radius was
 
placed
 
in the middle
 
of the image, the snake
 
then
 
shrinks
 
to fit
 
the nearest
 
salient
 
contour. The snake
 
contour
 
localizes
 
the wound
 
in this
 
manner. The 
 
image forces were
 
calculated
 
using
 
the image gradient. This
 
method
 
has potential but it is a challenge
 
to 
 
make
 
it robust for the image sequence.
Watershed
 
uses
 
the Fernand Meyer algorithm. The gradient magnitude
 
was
 
used
 
as the initial 
 
segmentation
 
function
 
for marking
 
borders
 
of objects. Foreground
 
markers were
 
done using
 
a 
 
combination
 
of morphological
 
openings, closings
 
and reconstructions. The background
 
markers were
 
calculated
 
using
 
the intensity
 
threshold. The most centered
 
segment in each
 
image represents
 
the 
 
wound
 
and these
 
are
 
used
 
for the wound
 
area
 
images above.
Active
 
Contours
Watershed
 
Segmentation
